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(57) ABSTRACT

A dispensing unit that sucks and discharges a blood speci-
men via a nozzle. A liquid level-measuring unit that mea-
sures the liquid level height. A serum volume-estimating
unit that estimates the volume of the serum separated in the
blood specimen, on the basis of the total blood volume, said
total blood volume corresponding to the volume of the blood
specimen and having been derived from the liquid level
height, and a hematocrit value. A residual volume-estimating
unit that calculates the volume of the serum remaining after
suction, on the basis of the serum volume estimated by the
serum volume-estimating unit and the volume of the serum
that is going to be sucked by the dispensing unit. A controller
that controls the suction procedure of the dispensing unit so
that the estimated residual volume is not less than the desired
volume of the serum to be left in the blood collection tube.

9 Claims, 5 Drawing Sheets
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1
SPECIMEN PROCESSOR

TECHNICAL FIELD

The present invention relates to a specimen processing
device for processing a blood specimen.

BACKGROUND ART

When centrifugation processing is performed on a blood
collection tube containing a blood specimen and a separating
agent, the blood specimen becomes separated inside the
blood collection tube into blood serum and blood clotting
factor located on respective sides of the separating agent.
For example, centrifugal force is applied in the direction
toward the bottom of the blood collection tube, which results
in the blood clotting factor, separating agent, and serum
being separated from each other inside the blood collection
tube and present in that order from the bottom. Subse-
quently, from inside the blood collection tube after being
subjected to centrifugation, the serum is removed using a
dispensing device or the like, and testing and analysis are
performed on the serum remaining inside the blood collec-
tion tube and the serum removed from the blood collection
tube.

For the testing and analysis of the serum remaining inside
the blood collection tube, the serum must remain in a
quantity required for the testing and analysis. However,
although the quantity of serum removed from the blood
collection tube can be relatively easily determined based on
the suction volume of the dispensing device or the like,
determining the remaining quantity of serum inside the
blood collection tube is not easy.

For example, Patent Document 1 discloses a technique for
detecting the separation position of the serum separated
inside a test tube. If the serum separation position can be
detected, the quantity of serum can be calculated based on
the serum separation position, data on the shape of the test
tube, and the like, for example. However, detection of the
separation position is not easy and requires a complex
detection device and the like.

Meanwhile, a hematocrit value, which indicates a ratio of
volume occupied by blood cells in blood, is known as a
medical numerical value. Patent Document 2 discloses a
technique of using the hematocrit value to estimate the
interface position (separation position) in a separated blood
specimen.

PRIOR ART LITERATURE
Patent Documents

Patent Document 1: JP 2005-265813 A
Patent Document 2: JP H10-246727 A

SUMMARY OF THE INVENTION
Problems to be Solved by the Invention

Taking into consideration the above-described back-
ground art, the present inventors have made continuous
efforts in research and development of a device for removing
serum from inside a specimen container such as a blood
collection tube. In particular, the present inventors have
focused on the technique for determining the remaining
quantity of serum in a specimen container.
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2

The present invention was created in the course of such
research and development. An object of the present inven-
tion is to provide a device for removing serum from inside
a specimen container while allowing the serum amounting to
a target remaining quantity to remain inside the specimen
container.

Means for Solving the Problems

A preferred specimen processing device achieving the
above-noted object comprises: a liquid level measuring unit
that measures a liquid level height of a blood specimen
placed inside a specimen container; a serum quantity esti-
mating unit that estimates a quantity of serum separated in
the blood specimen, based on a blood specimen quantity
derived from the measured liquid level height and also based
on a hematocrit value; a specimen suction unit that carries
out suction and removal of the serum from inside the
specimen container; a remaining quantity estimating unit
that obtains an estimated remaining quantity of serum after
suction, based on the serum quantity estimated by the serum
quantity estimating unit and a serum suction quantity by
which suction is to be performed by the specimen suction
unit; and a control unit that controls a suction operation of
the specimen suction unit in such a manner that the esti-
mated remaining quantity does not become less than a target
remaining quantity of serum that should remain inside the
specimen container.

In the above-described configuration, a specific example
of the specimen container is a blood collection tube. For
example, by performing centrifugation processing using a
centrifugation device on a blood collection tube containing
ablood specimen and a separating agent, the blood specimen
becomes separated inside the blood collection tube into
blood serum and blood clotting factor located on respective
sides of the separating agent. For example, the above-
described specimen processing device processes a blood
specimen inside a blood collection tube (specimen con-
tainer) that has been subjected to centrifugation processing
by a centrifugation device.

According to the above-described configuration, it is
possible to remove serum from a specimen container while
allowing the serum amounting to a target remaining quantity
to remain inside the specimen container. Furthermore, it is
possible to remove as much serum as possible insofar as the
estimated remaining quantity of serum does not become less
than the target remaining quantity.

In a desirable specific example, the specimen processing
device further comprises a specimen information acquiring
unit that acquires specimen information of the blood speci-
men placed inside the specimen container, and, when the
specimen information of the blood specimen includes an
individual hematocrit value for that blood specimen, the
serum quantity estimating unit uses the individual hemato-
crit value to estimate the serum quantity of the blood
specimen.

In a desirable specific example, when the specimen infor-
mation of the blood specimen does not include the indi-
vidual hematocrit value but includes a sex identification
code for that blood specimen, the serum quantity estimating
unit uses a male hematocrit value or a female hematocrit
value in accordance with the sex identification code to
estimate the serum quantity of the blood specimen.

In a desirable specific example, when the specimen infor-
mation of the blood specimen includes neither the individual
hematocrit value nor the sex identification code, the serum
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quantity estimating unit uses a male hematocrit value to
estimate the serum quantity of the blood specimen.

In a desirable specific example, the specimen processing
device further comprises a container information storing unit
which receives registration of a correspondence relationship
between a sample liquid level height, which is obtained
when a sample is placed in the specimen container in a
known quantity, and the known quantity, and the serum
quantity estimating unit uses a conversion formula, which is
obtained from the correspondence relationship, to derive the
blood specimen quantity from the liquid level height of the
blood specimen placed inside the specimen container.

In a desirable specific example, based on the serum
quantity estimated by the serum quantity estimating unit and
a serum suction quantity for each instance of suction among
a plurality of instances of suction to be performed by the
specimen suction unit, the remaining quantity estimating
unit calculates an estimated remaining quantity of serum
after suction concerning each instance of suction. Further,
the control unit compares, for each instance of suction, the
estimated remaining quantity after suction to the target
remaining quantity, and when the estimated remaining quan-
tity after suction is less than the target remaining quantity,
the control unit performs control so that the specimen
suction unit does not carry out the suction operation for that
instance.

Advantages of the Invention

The present invention provides a device for removing
serum from a specimen container while allowing the serum
to remain inside the specimen container in a target remaining

quantity.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram showing an overall configuration of
a preferred specimen processing device for practicing the
present invention.

FIG. 2. is a diagram for explaining registration of blood
collection tube data.

FIG. 3. is a flowchart showing an entire flow of specimen
processing performed by the specimen processing device of
FIG. 1.

FIG. 4 is a flowchart showing a dispensing processing
performed by the specimen processing device of FIG. 1.

FIG. 5 is a diagram showing a specific example of results
of processing by the specimen processing device of FIG. 1.

EMBODIMENTS OF THE INVENTION

FIG. 1 is a diagram showing an overall configuration of
a preferred specimen processing device for practicing the
present invention (“the present specimen processing
device”). The present specimen processing device has a
dispensing processing function, which comprises carrying
out suction of a blood specimen placed in a blood collection
tube T and discharging the blood specimen into a sub-
specimen container. In a processing stage upstream of the
present specimen processing device, the blood specimen
inside the blood collection tube T is subjected to a centrifu-
gation processing by a centrifugation device, for example, so
that the blood specimen is separated inside the blood col-
lection tube T into blood clotting factor, separating agent,
and serum, located in that order from the bottom. From
inside the blood collection tube T after being subjected to
centrifugation, the serum is removed by means of the
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4

dispensing processing function of the present specimen
processing device. The serum remaining inside the blood
collection tube T and the serum removed from the blood
collection tube T are forwarded to a processing stage down-
stream of the present specimen processing device and
employed for testing and analysis.

A dispensing processing unit 10 comprises elements such
as a nozzle drive mechanism for moving a nozzle 12, and a
pump for drawing and discharging a blood specimen via the
nozzle 12. For example, when a blood collection tube T
received in a rack is transported to a dispensing position by
a transport mechanism, the nozzle 12 is inserted into the
blood collection tube T by the nozzle drive mechanism, and
serum inside the blood collection tube T is drawn into the
nozzle 12 by the pump. Subsequently, the nozzle 12 having
the serum drawn inside is moved to a position of a sub-
specimen container by the nozzle drive mechanism, and the
serum is discharged into the sub-specimen container.

A liquid level measuring unit 20 measures the liquid level
height Hd of the blood specimen placed inside the blood
collection tube T. The liquid level measuring unit 20 detects
the liquid level position and thereby measures the height Hd,
which is the distance from a known position of the bottom
of'the blood collection tube T to the liquid level position. For
the detection of the liquid level position, a pressure method
is used, for example. That is, the tip of the nozzle 12 is
moved gradually closer to the liquid level while air is being
discharged from the tip, and the liquid level position is
identified from a change in the air pressure that is caused
immediately before the tip of the nozzle 12 contacts the
liquid level or at the instant that the tip of the nozzle 12
contacts the liquid level. Instead of the pressure method,
other known methods such as an optical sensor method, a
microwave method, and an electrostatic method may be
used to detect the liquid level position.

A serum quantity estimating unit 30 derives the quantity
of the blood specimen; namely, the total blood quantity Vd,
from the measured liquid level height Hd. Further, based on
the total blood quantity Vd and a hematocrit value, the serum
quantity estimating unit 30 estimates the quantity of the
serum separated in the blood specimen. The hematocrit
value is a value indicating a ratio of volume occupied by
blood cells in blood. The estimated serum quantity Vm is
calculated from the total blood quantity Vd and the hema-
tocrit value according to the following formula.

Estimated serum quantity Vm=total blood quantity
Vdx(100-hematocrit value) [Numerical Formula 1]

When deriving the total blood quantity Vd from the liquid
level height Hd, blood collection tube data stored in a data
storing unit 70 are employed. The blood collection tube data
are registered in the data storing unit 70 in advance, prior to
the dispensing processing by the present specimen process-
ing device.

FIG. 2 is a diagram for explaining the registration of the
blood collection tube data. Blood collection tubes T have
shapes and the like that are varied for each provider (for
example, manufacturer) of the blood collection tubes T.
Further, blood collection tubes T for centrifugation use are
generally provided to the user (testing party) with a known
quantity of separating agent placed therein in advance by the
provider. Accordingly, in the present specimen processing
device, it is assumed that blood collection tubes T that are
identical in shape, size, and amount of separating agent
belong to the same type, and the blood collection tube data
are registered for each of the respective types (for example,
for each provider).
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FIG. 2 shows an example registration of blood collection
tube data concerning one certain type of blood collection
tube T. In other words, the plurality of blood collection tubes
T shown in FIG. 2 are identical to each other in shape, size,
and amount of separating agent. Naturally, all of the plurality
of'blood collection tubes T shown in FIG. 2 may be the same
blood collection tube T.

When registering blood collection tube data, known quan-
tities of a sample are placed in the blood collection tube T,
and the liquid level height of the sample is measured for
each of the known quantities. The sample may be blood or
other liquid such as water.

FIG. 2 shows a plurality of states obtained when the
sample is place in the same blood collection tube T in the
known quantities of 0, V1, V2, V3, etc. For example, the
liquid level height is H1 when the sample quantity is V1, the
liquid level height is H2 when the sample quantity is V2, and
the liquid level height is H3 when the sample quantity is V3.
When the sample quantity is O (zero), the height HO of the
separating agent is measured. Subsequently, the blood col-
lection tube data indicating the correlations between the
known sample quantities and their respective liquid level
heights are registered.

Furthermore, based on the correlation relationship
between the known sample quantities and the liquid level
heights, an approximation formula for deriving a sample
quantity from a liquid level height is created. More specifi-
cally, the following approximation formula for obtaining the
blood specimen quantity (total blood quantity) Vd from the
liquid level height Hd of the blood specimen is created.

Vd=oxHd+p [Numerical Formula 2]

a and f in Numerical Formula 2 are determined based on
the correlation relationship between the known sample
quantities and the liquid level heights. It is alternatively
possible to create an approximation formula containing Hd
in the form of a quadratic or higher-order term. The approxi-
mation formula created as such is also registered as the
blood collection tube data. In this way, the blood collection
tube data are registered for each type of blood collection
tube T.

Referring again to FIG. 1, from the liquid level height Hd
measured by the liquid level measuring unit 20, the serum
quantity estimating unit 30 derives the blood specimen
quantity; namely, the total blood quantity Vd, using, for
example, the approximation formula of Numerical Formula
2 stored in the data storing unit 70. Further, based on the
total blood quantity Vd and the hematocrit value, the serum
quantity estimating unit 30 estimates the serum quantity
inside the blood collection tube T using Numerical Formula
1.

In the data storing unit 70, a male hematocrit value Htm
and a female hematocrit value Htf are also registered prior
to the dispensing processing. A hematocrit value of a male
person is approximately 42 to 45 percent, while a hematocrit
value of a female person is approximately 38 to 42 percent.
Accordingly, for example, any values selected from within
these respective numerical ranges are registered as the male
hematocrit value Htm and the female hematocrit value Htf,
respectively.

For example, it may be configured such that the data
storing unit 70 has stored therein the mean value of the range
from 42 to 45 percent as the default male hematocrit value
Htm and the mean value of the range from 38 to 42 percent
as the default female hematocrit value Htf, and, according to
necessity, the user (testing party) can change the setting of
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the male hematocrit value Htm and the female hematocrit
value Htf using a maneuvering device 80.

A remaining quantity estimating unit 40 calculates an
estimated remaining quantity of serum after suction, based
on the serum quantity estimated by the serum quantity
estimating unit 30 and a serum suction quantity by which
suction is going to be performed by the dispensing process-
ing unit 10. The suction quantity by which suction is going
to be performed by the dispensing processing unit 10 is
communicated from a control unit 100 to the remaining
quantity estimating unit 40, for example. Further, the esti-
mated remaining quantity calculated by the remaining quan-
tity estimating unit 40 is communicated to the control unit
100.

The control unit 100 controls a suction operation of the
dispensing processing unit 10 in such a manner that the
estimated remaining quantity does not become less than a
target remaining quantity of serum that should remain inside
the blood collection tube T. In other words, the control unit
100 performs the control so that the serum remains inside the
blood collection tube T in the target remaining quantity.

The present specimen processing device forms, together
with the devices in charge of the upstream and downstream
processing stages such as devices related to centrifugation
and testing and analysis, a system in which these devices are
mutually associated. This system as a whole is managed by
a host computer. The present specimen processing device
exchanges information with the host computer via a com-
munication unit 50.

The communication unit 50 acquires, from the host com-
puter, specimen information concerning the blood specimen
that is inside the blood collection tube T and is to be
subjected to the dispensing processing by the present speci-
men processing device. The specimen information includes
anecessary serum remaining quantity Vs, which is a remain-
ing quantity of serum that should be remaining in the blood
collection tube T after the dispensing processing. The con-
trol unit 100 sets this necessary serum remaining quantity Vs
as the target remaining quantity of serum that should be left
inside the blood collection tube T.

The specimen information of the blood specimen may
further include an individual hematocrit value that has been
obtained individually for this blood specimen, and a sex
identification code indicating whether this blood specimen
was obtained from a male or female person. The commu-
nication unit 50 transmits, to the host computer, estimated
results such as the serum quantity estimated by the serum
quantity estimating unit 30 and the estimated remaining
quantity calculated by the remaining quantity estimating unit
40.

The control unit 100 refers to information such as the
specimen information acquired by the communication unit
50, and controls the present specimen processing device as
a whole. Further, information such as the serum quantity
calculated by the serum quantity estimating unit 30, the
estimated remaining quantity calculated by the remaining
quantity estimating unit 40, and a result of the dispensing
processing by the present specimen processing device are
displayed on a display unit 60.

Below, specimen processing performed using the present
specimen processing device is further described in detail. In
the following description, elements already shown in FIG. 1
are referred to using the same reference symbols used in
FIG. 1.

FIG. 3 is a flowchart showing an entire flow of specimen
processing performed by the specimen processing device of
FIG. 1. First, the blood collection tube data and the hema-
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tocrit values are registered in advance in the data storing unit
70 (S300). The blood collection tube data are as detailed
above with reference to FIG. 2. Also, as explained above, the
male hematocrit value Htm and the female hematocrit value
Htf may be registered as the hematocrit values.

Next, a blood collection tube T containing a blood speci-
men that has been subjected to centrifugation processing by
a centrifugation device in an upstream processing stage, for
example, is transported into the present specimen processing
device and positioned at the dispensing position (S301), and
the approximation formula for this blood collection tube T
is determined (S302). In other words, the serum quantity
estimating unit 30 acquires the approximation formula of
Numerical Formula 2, for example, that is stored in the data
storing unit 70.

Further, specimen information concerning the blood
specimen inside the blood collection tube T positioned at the
dispensing position is acquired from the host computer via
the communication unit 50 (S303). The specimen informa-
tion includes a necessary serum remaining quantity Vs, and
may further include an individual hematocrit value Ht and a
sex identification code.

Subsequently, the liquid level measuring unit 20 measures
a liquid level height Hd inside the blood collection tube T
positioned at the dispensing position (S304). Then, the
serum quantity estimating unit 30 derives a total blood
quantity Vd from the liquid level height Hd using the
approximation formula, and further, based on the total blood
quantity Vd and the hematocrit value and using Numerical
Formula 1, the serum quantity estimating unit 30 calculates
an estimated serum quantity Vm inside the blood collection
tube T (S305).

When performing this calculation, if the specimen infor-
mation of the blood specimen includes an individual hema-
tocrit value Ht for that blood specimen, the serum quantity
estimating unit 30 uses the individual hematocrit value Ht to
calculate the serum quantity Vm. Further, if the specimen
information of the blood specimen does not include the
individual hematocrit value Ht but includes a sex identifi-
cation code for that blood specimen, the serum quantity
estimating unit 30 uses the male hematocrit value Htm or the
female hematocrit value Htf in accordance with the sex
identification code to calculate the serum quantity Vm. In
other words, the male hematocrit value Htm is used when
the blood specimen was obtained from a male person, and
the female hematocrit value Htf is used when the blood
specimen was obtained from a female person.

Furthermore, if the specimen information of the blood
specimen includes neither the individual hematocrit value Ht
nor the sex identification code, the serum quantity estimat-
ing unit 30 uses the male hematocrit value Htm to calculate
the serum quantity Vm. As the male hematocrit value Htm
is greater than the female hematocrit value Htf, the serum
quantity Vm calculated according to Numerical Formula 1
becomes smaller when the male hematocrit value Htm is
used. Accordingly, when both of the individual hematocrit
value Ht and the sex are unknown, the male hematocrit value
Htm is used to estimate a small serum quantity Vm, so that
a remaining quantity can be ensured more reliably.

After the serum quantity Vm inside the blood collection
tube T is calculated by the serum quantity estimating unit 30,
the control unit 100 compares the necessary serum remain-
ing quantity Vs and the serum quantity Vm with each other
(S306). If the serum quantity Vm is greater than the neces-
sary serum remaining quantity Vs, the dispensing processing
is carried out (S307). In addition, the result of the dispensing
processing is displayed on the display unit 60, and the result
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of the dispensing processing is also reported to the host
computer from the communication unit 50 (S308). On the
other hand, if it is found in step S306 that the serum quantity
Vm is less than or equal to the necessary serum remaining
quantity Vs, the dispensing processing is not carried out. In
addition, a warning screen or the like indicating that the
dispensing processing was not carried out is displayed, and
also a report indicating that the dispensing processing was
not carried out is provided to the host computer from the
communication unit 50 (S308).

FIG. 4 is a flowchart showing the dispensing processing
performed by the specimen processing device of FIG. 1.
That is, the flowchart of FIG. 4 shows the dispensing
processing carried out in step S307 of FIG. 3. In this
dispensing processing, serum is removed from the blood
collection tube T over a plurality of instances. First, the
control unit 100 calculates a first suction quantity Vpl
(S401). For example, the first suction quantity Vpl is
calculated based on information such as dispensing process-
ing instruction information acquired from the host computer
via the communication unit 50, or dispensing processing
instruction information input by the user via the maneuver-
ing device 80.

After the suction quantity Vpl is calculated, the remain-
ing quantity estimating unit 40 calculates an estimated
remaining quantity of serum after first suction; i.e.,
Vml=Vm-Vpl (S402). When the estimated remaining
quantity Vml is calculated, the control unit 100 compares
the necessary serum remaining quantity Vs and the esti-
mated remaining quantity Vm1 with each other (S403). If
the estimated remaining quantity Vml is greater than the
necessary serum remaining quantity Vs, it is judged that the
necessary remaining quantity Vs of serum can be retained
after the first instance of dispensing processing (first suc-
tion), and the control unit 100 controls the dispensing
processing unit 10 to carry out the first instance of dispens-
ing processing (S404).

On the other hand, if the estimated remaining quantity
Vml is less than or equal to the necessary serum remaining
quantity Vs in step S403, the first instance of dispensing
processing is not carried out, and the procedure proceeds to
step S308 of FIG. 3, in which a warning screen or the like
indicating that the first instance of dispensing processing
was not carried out is displayed, and also a report indicating
that the dispensing could not be performed is provided to the
host computer from the communication unit 50.

For each instance of suction, the control unit 100 com-
pares the estimated remaining quantity after suction to the
necessary serum remaining quantity Vs, and, when the
estimated remaining quantity after suction is less than or
equal to the necessary serum remaining quantity Vs, the
controller performs control so that the dispensing processing
unit 10 does not carry out the dispensing processing for that
instance. More specifically, for the nth instance of dispens-
ing processing, the control unit 100 calculates the nth
suction quantity Vpn (S411), the remaining quantity esti-
mating unit 40 calculates the nth estimated serum remaining
quantity, i.e., Vmn=Vm-Vpl-Vp2- ... -Vpn (S412), and
the control unit 100 compares the necessary serum remain-
ing quantity Vs and the estimated remaining quantity Vmn
with each other (S413).

Here, if the estimated remaining quantity Vmn is greater
than the necessary serum remaining quantity Vs, it is judged
that the necessary remaining quantity Vs of serum can be
retained after the nth instance of dispensing processing, and
the control unit 100 controls the dispensing processing unit
10 to carry out the nth instance of dispensing processing
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(S414). If the nth instance of dispensing processing is the
last instance, the procedure proceeds to step S308 of FIG. 3,
in which the result of the dispensing processing is displayed
on the display unit 60, and the result of the dispensing
processing is also reported to the host computer from the
communication unit 50.

On the other hand, if the estimated remaining quantity
Vmn is less than or equal to the necessary serum remaining
quantity Vs in step S413, the nth instance of dispensing
processing is not carried out, and the procedure proceeds to
step S308 of FIG. 3, in which a warning screen or the like
indicating that the nth instance of dispensing processing was
not carried out is displayed, and also a report indicating that
the nth instance of dispensing was not performed is provided
to the host computer from the communication unit 50.

FIG. 5 is a diagram showing a specific example of results
of processing by the specimen processing device of FIG. 1.
For example, the content shown in FIG. 5 is displayed on the
display unit 60 as a reporting screen. Also, information
indicating the content shown in FIG. 5 is transmitted from
the communication unit 50 to the host computer.

A specimen ID is an identifier assigned individually to
each blood specimen. For each blood specimen, the serum
quantity calculated by the serum quantity estimating unit 30
and the estimated remaining quantity calculated by the
remaining quantity estimating unit 40 are indicated in
numerical values. A blood collection tube number denotes
the type of the blood collection tube that contained each
blood specimen. In addition, for each blood specimen, a
dispensed quantity (quantity subjected to suction), a dis-
charged quantity that was discharged into a sub-specimen,
and the like are indicated in numerical values.

Further, for each blood specimen, a dispense result is
indicated. In the example of FIG. 5, it is indicated that the
dispensing processing was carried out normally for the
blood specimens labeled with specimen ID 0001 and speci-
men 1D 0002, and that the dispensing processing was not
carried out (was discontinued) for the blood specimen
labeled with specimen ID 0003. Alternatively, a dispense
result may be configured to indicate, for each instance
among the plurality of instances of dispense processing, a
dispensed quantity, estimated remaining quantity, and judg-
ment concerning whether the result was normal or abnormal.

A preferred embodiment of the present invention has been
described above. According to the above-described embodi-
ment, since as much serum as possible can be removed from
a blood collection tube while allowing the serum amounting
to the necessary serum remaining quantity Vs to remain
inside the blood collection tube, it is possible to make an
effective use of the serum. Further, because whether or not
to execute a dispensing processing is determined by com-
paring the necessary serum remaining quantity and the
estimated serum quantity with each other, execution of the
dispensing processing can be avoided when the quantity of
serum is not sufficient, for example. Furthermore, as the
dispensing processing is carried out while checking the
estimated remaining quantity, malfunction of the nozzle 12
that may be caused by absorbing the separating agent can
also be avoided, for example. Moreover, it is possible to
keep, as a record of evidence, information such as the serum
quantity before the dispensing processing and the estimated
remaining quantity after the dispensing processing.

LIST OF REFERENCE SYMBOLS

10 dispensing processing unit, 20 liquid level measuring
unit, 30 serum quantity estimating unit, 40 remaining
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quantity estimating unit, 50 communication unit, 60
display unit, 70 data storing unit, 80 maneuvering
device, 100 control unit.

The invention claimed is:
1. A method for processing a specimen using a specimen
processing device comprising a specimen suction unit, the
specimen suction unit being configured to carry out suction
and removal of serum from inside a specimen container, the
serum having been separated in a blood specimen placed
inside the specimen container,
the method comprising:
measuring a liquid level height of the blood specimen;
estimating a quantity of the serum separated in the blood
specimen, based on (i) a blood specimen quantity
derived from the measured liquid level height and (ii)
a hematocrit value, the hematocrit value being an
individual hematocrit value corresponding to an indi-
vidual from whom the blood specimen is obtained, a
male hematocrit value, or a female hematocrit value;

estimating a remaining quantity of serum to remain in the
specimen container after suction, based on the esti-
mated quantity of serum and a quantity of serum to be
suctioned from side the specimen container;

controlling a suction operation of the specimen suction
unit in such a manner that the estimated remaining
quantity does not become less than a target remaining
quantity of serum that should remain inside the speci-
men container;

storing specimen container data for use in obtaining the

blood specimen quantity from the liquid level height of
the blood specimen placed inside the specimen con-
tainer; and

acquiring specimen information of the blood specimen,

wherein

assuming that specimen containers that are identical in

shape, size, and amount of separating agent belong to
a same type, the method further comprises storing
specimen container data for each type, and deriving the
blood specimen quantity from the liquid level height of
the blood specimen placed inside the specimen con-
tainer, according to the specimen container data corre-
sponding to the specimen container, and

when the specimen information of the blood specimen

does not include the individual hematocrit value but
includes a sex identification code for that blood speci-
men, the method further comprises estimating the
serum quantity of the blood specimen based on a male
hematocrit value or a female hematocrit value in accor-
dance with the sex identification code.

2. The method according to claim 1, wherein the method
comprises controlling the suction operation of the specimen
suction unit so that the serum remains inside the specimen
container in the target remaining quantity.

3. The method according to claim 1, wherein, when the
estimated remaining quantity is less than the target remain-
ing quantity, the method comprises controlling the specimen
suction unit so that the specimen suction unit does not
perform suction operation.

4. The method according to claim 1, wherein when the
specimen information of the blood specimen includes an
individual hematocrit value for that blood specimen, the
method comprises estimating the serum quantity of the
blood specimen based on the individual hematocrit value.
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5. The method according to claim 1, wherein when the
specimen information of the blood specimen includes nei-
ther the individual hematocrit value nor the sex identifica-
tion code, the method comprises estimating the serum quan-
tity of the blood specimen based on a male hematocrit value.

6. The method according to claim 4, wherein, when the
specimen information of the blood specimen includes nei-
ther the individual hematocrit value nor the sex identifica-
tion code, the method comprises estimating the serum quan-
tity of the blood specimen based on a male hematocrit value.

7. The method according to claim 1, wherein the specimen
container data includes a correspondence relationship
between a sample liquid level height, which is obtained
when a sample is placed in the specimen container in a
known quantity, and the known quantity, and

the method comprises deriving the blood specimen quan-

tity from the liquid level height of the blood specimen
placed inside the specimen container based on a con-
version formula obtained from the correspondence
relationship.
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8. The method according to claim 1, wherein

the method comprises calculating an estimated remaining
quantity of serum after suction concerning each
instance of suction based on the estimated serum quan-
tity estimated and a serum suction quantity for each
instance of suction among a plurality of instances of
suction to be performed by the specimen suction unit,
and

comparing, for each instance of suction, the estimated

remaining quantity after suction to the target remaining
quantity, and when the estimated remaining quantity
after suction is less than the target remaining quantity,
controlling the specimen suction unit so that the speci-
men suction unit does not perform the suction operation
for that instance.

9. The method according to claim 1, wherein the method
comprises setting a necessary serum remaining quantity
included in the specimen information of the blood specimen
as the target remaining quantity.
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